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ABSTRACT. - Nowadays the entire world is confronting with different serious 
problems: economic crises, climate changes, increase of the population and many 
others. The accelerate rhythm of climate changes in the last years strongly affects 
the agriculture system. In this paper we will focus on the evolution of mean 
temperature and its effects on agriculture. The continuously global warming 
generates extreme meteorological phenomena, especially floods and heavy rains 
that destroy the crops. We will also analyze the existing situation in Romania 
related to agriculture risks (influenced by meteorological phenomena), the 
modalities that the Romanian Government and the insurance companies come to 
help the agriculture companies to decrease the exposure to specific risks. In 
conclusion, we will present pertinent solution for agriculture system in order to 
manage the delicate problems caused by climatic changes in Romania. 
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1. INTRODUCTION 
 
A very delicate problem of the last year (2010) refers to the climate 
changes. Unfortunately, when we debate such an actual subject, we analyze only 
the increasing level of global temperature.  
The global temperature increases from one year to another, all these 
modification having negative impacts on Earth climate. Both the air and the water 
are negatively influenced. The air is warmer than usual and the level of the seas is 
increasing. 
Also, the water from ocean is evaporating more than ever, this means that 
the rains, hurricanes and other meteorological phenomena are more intense and 
powerful and generate floods. More over, the heavy rain periods are followed by 
long dry periods. All these facts have a powerful and negative influence on the 
agriculture systems and on the crops. 
 
2. TEMPERATURE FLUCTUATION ANALYSIS 
 
Using NASA’s Goddard Institute for Space Studies, the year of 2010 is 
almost equal to year 2005, as the warmest year since 1880 – starting date for 
recording the temperature by this institute.  
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We can observe from Table 1 the warmest years, taken into account the 
highest deviation from mean temperature. 
 
 
 
Fig. 1. The Top Warmest Years 
Source: Authors’ own calculations 
 
Year 2010 was the warmest year, followed by 2005 and then by 2007 and 
2009. It is very concerning the fact that the warmest year was recorded in the last 
decade. Anyway the last decade 2000 - 2009 was the worst one, because the 
average temperature increased with 0.2
0 C (source: www.nasa.gov).  
Using the average temperature for the last three decades (1981-1990, 1991-
2000 and 2001-2010) we can observe from the Fig. 2 the increasing trend. 
 
 
 
Fig. 2. Evolution of Global Average Temperature in the Last Three Decades 
Source: Authors’ own calculations 
 
 
The average increasing has doubled in the last decade than in the previous 
one – increase of 0.236
0 C (from 0.31
0 C in 1991-2000 to 0.546
0 C in 2001-2010) 
compared to 0.117
0 C (from 0.193
0 C in 1981-1990 to 0.31
0 C in 1991-2000).   405
If we use the fact that since 1880 the average temperature worldwide 
increases with 0.8
0  C, that means that in the last decade there was a 25% 
modification in temperature evolution – a huge percent in a very short period. 
 
Table 1. Deviation from Mean Temperature, decades between 1880-1940 
Source: www.europa.eu 
 
Year  1880 1890 1900 1910 1920 1930 1940 
North Hemisphere  
Mean  -0.3 -0.4  -0.05  -0.31  -0.15  0.06 0.1 
Europe 
Mean Temperature  -0.16 -0.23 -0.11 -0.08 0.09  0.48 -0.73 
Global 
Mean Temperature  -0.28 -0.39 -0.08 -0.33 -0.19 -0.08 0.04 
 
Table 2. Deviation from Mean Temperature, decades between 1880-1940 
Source: www.europa.eu 
 
Year  1950 1960 1970 1980 1990 2000 2010 
North Hemisphere  
Mean  -0.13  0.1 -0.3 0.1 0.48  0.48  0.84 
Europe 
Mean Temperature  0.32 0.33 -0.15  -0.43 0.96 1.08 1.01 
Global 
Mean Temperature  -0.16  -0.01 0.03 0.19 0.36 0.33 0.63 
 
Using the mean temperature at the end of each decade since 1880 we 
realize a comparing graphic between global mean temperature, North Hemisphere 
Temperature (we choose this hemisphere because Europe belongs to it) and 
European Mean temperature (as Romania is part of Europe).  
 
   
Fig. 3. Mean Temperature Deviation – Evolution and Comparison 1880–2010 
Source: Authors’ own calculations 
 
It can be seen from Fig. 3 that the North Hemisphere is usualy warmer than 
the global mean temperature. Furthermore, the European mean temperature 
excedes the North Hemisphere mean, especially because of the high level of the   406
industrialization and the pollution. The European mean temperature recorded high 
level of increasing in the moments of important stages in industrial development 
during the last century: before and after the Second Wolrd War and at the 
beginning of 80’s. Since 1980 the European mean temperature increase by 1.5
0 C 
(www.ec.europa.eu). The situation in Romania doesn’t differ too much compared 
to European one: the mean temperature evolution since 1901 up to 2008 was of 
almost 0.5
0 C (www.unfccc.int). 
 
   
Fig. 4. Trend of annual mean air temperature in Romania (1901-2008) 
Source: www.unfccc.int 
 
However, if we analyze the temperature evolution since 1984 (the coldest 
year in the last 30 years – with a mean of 8.5
0C), the increase (with 3.1
0C in 
average – to the level of 11.5
0C in 2008) is important and the negative aspects in 
the agriculture are obvious. 
 
3. INSURANCE SOLUTION FOR ROMANIAN AGRICULTURE   
 
All the modification in worldwide climatic system influenced individually 
each zone of the world, each country. In Romania, these modification of the mean 
temperature generated serious problems to the land use in agriculture. Further, we 
will focuse on the modalities that the negative impact on agriculture may be solved 
through insurance industry. 
In the last years, in Romania many extreme meteorological phenomena 
were recorded (heavy storms and rains that generated floods, powerfull winds and 
hail, unexpected snow in spring time, excesive dry during the summer) that 
affected negatively the entire agriculture crops.  
Because these facts are of national interest, both the Romanian 
Government (by Ministry of Agriculture and Rural Development) and the 
Insurance companies offer the possibility for the agricultural companies to protect 
their crops.    407
Under the Law Nr.381/2002 the Romanian Government pays 
compensations for agriculture crops losses caused by natural calamities. The 
compensations are paid only if the losses exceed 30% of the total production, but 
are limited to 70% from the operational expenses for the crops. They are paid only 
for the insured crops. 
In order to receive these facilities, the facultative insurance policies must 
be subscribed until the 15
th of December for autumn crops and until 31
st of May for 
spring crops and plantations. 
A very contradictory situation appeared in 2009, when The Agriculture 
Payments and Intervention Agency decided to allocate subventions in agriculture 
sector without requesting a crop insurance policy to the beneficiaries. This measure 
strongly affected the insurance companies. They subscribed in the first semester of 
2009 only 45.5 mil. RON in insurance premium. This represents a decrease with 
66% from the recorded level in 2008 (Source: www.1asig.ro).  
x  This decrease proves once again that many agriculture companies’ 
managers have a very poor attitude towards protection against different 
risks through insurance policies. They expected the Government to pay for 
their losses. This is not correct because losses that are covered by the 
Government have a double impact on Gross Domestic Product: 
x  The special expenses increase with the level of compensation paid after a 
natural disaster (for example after floods) 
The national demands for grain is continuous and the production is compromised, 
which means that Romania needs more imports, imports that will affect External 
Payment Balance and, in the end, the National Budget 
Following that last idea, the specialists estimate that if the losses caused 
only by floods, heavy rains and low temperature to agriculture decreased with 10% 
the agricultural production, the decrease of the Gross Domestic Product would be 
around 0.6% (Source: www.capital.ro). 
In order to avoid supplementary pressure on the National Budget, the 
companies involved in agriculture sector have the option to prevent themselves 
from different risks, by subscribing an insurance policy. 
The facultative insurance policies differ from an insurance company to 
other. The differences appear at the level of insured risks and at the modality of 
calculating the compensations in case of losses. The risks are split into different 
categories: calamities (floods, landslide, and earthquake), meteorological 
phenomena (windstorms, hails, early autumn frozen, late spring frozen, heavy 
rains), fire, specific diseases, parasites and pests. 
The insured risks are grouped under different categories and the insurance 
premium depends of the coverage level. 
The Ministry of Agriculture and Rural Development comes to help 
agriculture companies giving them subvention for insurance premium paid to 
through a facultative insurance policy (source:www.apia.ro):    408
x  There will be a reimbursement of 70% from insurance premium for the 
insurance policies that cover unfavorable meteorological phenomena that 
may be assimilated to natural disasters, or 
x  There will be a reimbursement of 50% from insurance premium for the 
insurance policies that cover unfavorable meteorological phenomena that 
may be assimilated to natural disasters and other losses caused by 
meteorological phenomena, crop diseases and pests.  
 
In the moment of loss occurrence, the compensations are determined 
through two techniques: 
x  Some insurance companies pay the compensation taking into account 
exactly the physical surface destroyed; 
x  Some insurance companies pay the compensation taking into account the 
level of operational expenses used in order to obtain the destroyed crop; 
 
Table 3. Techniques for Paying the Compensation 
 Source: Authors own calculation 
 
 Elements  Data 
1.  Surface with Crops  310 ha 
2.  Medium Production Insured  3.000 kg/ha 
3.  Medium Production Remained  2.460 kg/ha 
4.  Total Loss percentage  18% = 100 – (2)/(1)*100 
6.  1
st Technique - Operational Expenses  470.310 Ron 
7.  Losses  84.656 Ron = 470.310 * 18% 
8. Compensation  84.656 - Deductible 
10  2
nd Technique - Insured Sum  576.000 Ron 
11  Losses  103.680 = 576.000 * 18% 
12 Compensation  103.680 – Deductible 
 
From the above table it can be noticed that the differences between 
compensations are important: 19.024 Ron. In order to avoid delicate problems in 
the moment of a loss occurrence, at the moment of subscribing the insurance, these 
aspects must be known.    409
4. CONCLUSIONS 
 
The problems that agriculture companies in Romania are facing with – 
because of global warming, are serious and may easy generate important financial 
losses. In order to avoid these negative aspects, the risk managers of agriculture 
companies must develop different strategies. They can protect themselves by 
transferring these risks to insurance companies even if this will increase their 
operational costs. 
Furthermore, these companies must be involved together with Romanian 
Government in finding efficient measures to protect themselves against floods – by 
renovating the existing dams or building new ones in exposed areas. The National 
strategy must be a proactive one: instead of using the 3.5 billion Euros (the sum 
spent on floods effect compensation during the last 6 years), an intelligent strategy 
would have maintained and built numerous dams during the last decade. According 
to the Floods Protection National Program, this program should cost until 2039 
almost 12.5 billion Euro – 400 million Euros per year. This means that the cost of 
covering the floods effect – almost 600 million Euro per year – are 50% higher 
than the costs of building new dams (www.capital.ro). 
We appreciate that the faster that measures are taken by the Romanian 
Government, the fewer the losses caused by floods are. Also, the managers that use 
a proactive attitude against risk transfer will be the successful ones in these 
difficult times. 
Additionally, worldwide measures must be taken, by each individual 
country, in order to reduce pollution and global warming. 
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